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ANTMSTAMINIC SPIRO COMPOUNDS 



The present invention is concerned with spiro compounds having antihistamine 
activity. I. further relates to their use as a medicine, their preparation as well as 
compositions comprising them. 

WO 97/24356, published on 10 July 1997, discloses 4-(irnidazo-azepine) piperidine 
spiro derivatives as intermediates in the preparation of H - ,2-disubstituted ptpendmyl)- 
4-(imidazo-azepine) piperidine spiro derivatives having tachykinin antagomstic 
activity. 

Surprisingly, the 4-Omidazo-azepine) piperidine spiro derivatives of the present 
invention show an interesting antihistamine activity profile. 

The present invention concerns compounds of formula (I) for use as a medicine, 
characterized in that the compounds of formula (I) are defined as 



iP 




"their prodrugs, W-oxides, addition salts, quaternary amines and stereochemical* 



20 isomeric forms wherein 

R' is hydrogen, C^alkyl, halo, formyl, carboxyl, C^alkyloxycarbonyl, C^alkyl- 
carbony,, N(RV)C(=0)-, N(RV>C<=0)N(R s )-, ethenyl substituted with c« or 
Calkyloxycarbonyl, or Calkyl substituted with hydroxy carboxyl. Cu* Ikyloxy 
C,,a.kyloxycarbonyl, N(RV)C(=0>, C,. 6 alkylC(=0)N(R s )-, C,.alkylS(=0) 2 N(R )- 

25 orN(R 3 R 4 )C(=0)N(R 5 )-; 

wherein each R 3 and each R 4 independently are hydrogen or C, ^alkyl; 

R 5 is hydrogen or hydroxy; 4 
r* U hydrogen, C^alkyl, hydroxyCalkyl, C^alkyloxyC^alkyl, N(R R )C(=0)-, 

aryl or halo; 
30 n is 1 or 2; 

-A-B- represents a bivalent radical of formula 
-Y-CH=CH- O^ 1 * 
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(b-4), 
(b-5), or 
(b-6), 



-CH=CH-Y- ( a " 2 ) ; or 

-CH=CH-CH=CH- (a-3); 
wherein each hydrogen atom in the ratals (a-1) to (a-3) may independently be 
replaced by R 6 wherein R 6 is selected from C^alkyl, halo, hydroxy, 
Cl 6 alkyloxy, ethenyl substituted with carboxyl or C^alkyloxycarbonyl, 
hydroxyC^alkyl, formyl. carboxyl and hyd^oxycarbonylC^alkyl; ^ 
each Y independently is a bivalent radical of formula -O-, -S- or -NR -, 
wherein R 7 is hydrogen, C,. 6 alkyl or C^alkylcarbonyl; 
Z is is a bivalent radical of formula 

-(CH 2 ) P - Cb-D, " CH2 -°- 

-CH=CH- (b-2), -CH 2 -C(=0)- 

-CH 2 -CHOH- (b-3), -CH 2 -C(=NOH)- 

-provided that the brvalent radicals (b-3), (b-4), (b-5) and (b-6) are connected to the 
nitrogen of the imidazole ring via their -CH 2 - moiety; 
wherein p is 1, 2, 3 or 4; 

L is hydrogen; Cm**; ^alkenyl; C, 6 a.ky.carbony>; C,,a. kyloxycarbony!; 

h l , carboxyl, Calky.oxy, Calkyloxycarbonyl, aryl, aryloxy, cyano orR m- 

^^L^p^vH^en. Calkyl. C^alkyloxycarbonyl. C^alkylcaxbonyJ^ 

L represents Vadical of formula 
-Alk-Y-HetiX (c- 1 )' 
-Alk-NH-CO-Het? (c-2) or 
-Alk-Het3 \ (c-3) ; wherein 
Alk represents C^alkanedtyl ; 
Y represents O^SprNHj_Jl . 

thiazolyl or imidazolyl each optionally substituted wrth one or two C,>kyl 
substituents; pyrroly. orpyrazolyl optionally substituted with formyl, hydroxyC M a>kyl, 
Tdoxycarbon^.C^^^ 

Jiadiioiy, or oxadiazolyl optionally substttuteO with amino or C 1;1 alkyl; pyndtnyl, 
pyrimidinyl, pyrazinyl or pyridazinyl each optionally substituted w,th C, .alkyl, 
20 C.alkyloxy, amino, hydroxy or halo; and 

Z-oxo-S-oxazolidinyl, 2,3-dihydro-2-oxo-W-benzimida 2 o.-l-y. or a radical of formula 
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CI^-CI^-CH^CI^ X cubstituents each independently 

C^alkyloxy or polyhaloC^alkyloxy. 

The compounds of formula (Dare deemed novel provided that 

10 pharmaceu -nyaccep^ — ^ ^^^^a^eprov,^ 
invention also relates to the compounds ot tormu < ' oioe ridine] and 

th at 5 6-dihydrospiro[imida Z o[l,2-b][3]benzazepine-lHHH] 4 ^prpendm 

reference by Goodman and Oilman (The Pharm » describing 
ed., McGraw-Hill, Int. Ed. 1992, "Biotransformation of Drugs , p. 
20 prodrugs generally, is hereby incorporated. 

« aS * e C Jll - . LouP or part of a group defines straight and 

30 3-methyl-2-butenyl, 3-hexenyl and the like. 

(=NOH) forms a hydroxylimine moiety when attached to a carbon atom. 



35 
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The term halo is generic to fluoro, chloro, bromo and iodo. As used in the foregomg 
and hereinafter, polyhaloCalkyl as a group or part of a group is defined as mono- or 
polyhalosubstituted C M alkyl, in particular methyl with one or more fluoro atoms, for 
example, difluoromethyl or trifluoromethyl. In case more than one halogen atoms are 
5 attached to an aUcyl group within the definition of polyhaloC.alkyl, they may be the 
same or different. 

When any variable (e.g. R 3 , R 4 etc.) occurs more than one time in any constituent, each 
definition is independent. 

10 It will be appreciated that some of the compounds of formula (I), their prodrugs, 

N-oxides, addition salts, quaternary amines and stereochemical isomeric forms may 
contain one or more centers of chirality and exist as stereochemically isomenc forms. 

15 The term ••stereochemically isomeric forms" as used hereinbefore defines all the 
possible stereoisomers forms which the compounds of formula (I), their prodrugs, 
fV-oxides, addition salts, quaternary amines or physiologically functional derivatives 
may possess. Unless otherwise mentioned or indicated, the chemical designate of 
compounds denotes the mixture of all possible stereochemically isomeric forms, said 
20 mixtures containing all diastereomers and enantiomers of the basic molecular structure 
aswellaseachofmeindividualisomericformsofformulam.theirprodrugs, 
N-oxides, addition salts or quaternary amines substantially free, U. associated with less 
than 10%, preferably less than 5%, in particular less than 2% and most preferably less 
than 1% of the other isomers. Stereochemically isomeric forms of the compounds of 
25 formula (I) are obviously intended to be embraced within the scope of this mvention. 

For therapeutic use, the addition salts of the compounds of formula (I) are those 
wherein the counterion is pharmaceutically acceptable. However, sate of acds and 
bases which are no.-pharmaceutica.ly acceptable may also find use, for examp e, m the 
30 preparation or purification of a pharmaceutically acceptable compound. All salts, 

whether pharmaceutically acceptable or not are included within the ambit of the present 
invention. 

The pharmaceutically acceptable acid and base addition salts as mentioned hereinabove 
35 are meant to comprise the therapeutically active non-toxic acid and base addmon sak 
forms which the compounds of formula (I) are able to form. The pharmaceutically 
acceptable acid addition sate can conveniently be obtained by treating the base form 
with such appropriate acid. Appropriate acids comprise, for example, inorgamc acds 
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such as hydrohalic acids, e.g. hydrochloric or hydrobromic acid, sulfuric nitric, 
hydroxyacetic, lactic, pyruvic, oxahc (i.e. ethanedioic), malomc, succ.mc 0* 
5 benzenesulfonic, P -,oluenesu.fonic, cydamic, salicybc, p-ammosalicyhc, pamo.c and 

the like acids. 

Conversely said sal. forms can be converted by treatment with an appropriate base into 
the free base form. 

10 The compounds of formula (I) containing an acidic proton may also be converted into 
their non-toxic metal or amine addition sal, f onns by treatment - at^pnatt 
organic and inorganic bases. Appropriate base salt forms compnse, for example, the 

,5 plsstum magnesium.ca.ciumsaltsandtheUke.saiUwithorgan.cbases.e.g.fne 
as, for example, arginine, lysine and the like. 

TheteHnadditionsaUasusedhereinatovealsocomprisesthesolvateswhichme 
20 ^TndsoffonnulamasweHasmesal.thereof.areabletoform. 
are for example hydrates, alcoholates and the like. 

Some of the compounds of formula (I) may also exist in their tautomeric form. Such 
25 within the scope of the present invention. 

L is hydrogen, C,,alkyl, C^alkylcarbonyl, Calkyloxycarbonyl or Calkyl 
substituted with hydroxy, carboxyl, Calkyloxy or C,.alk yl oxycarbonyl; 

30 Anomerinterestingg^pofcompoun^ 

wherein -A-B- is a bivalent radical of formula -CH=CH-CH=CH- (a-3). 

Also interesting compounds are those compounds of formula (I) wherein -A-B- is a 
35 bivalent radical of formula -CH=CH-Y- (a-2). 

Further interesting compounds are those compounds of formuia (I) wherein Z is 
-(CH,) P - (b-1), -CH=CH- (b-2), or -CH r O- (M)- 

Q 
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C,. 6 alkyloxycarbonylC,.6alkyl. 

^ ~ thn« compounds of formula (I) wherein L is 

„H< are those compounds of formula (I) wherein R' is 
Also fnrrher interesting compounds are those com, , ^ 
hy droxyC,. 6 alkyl, formyl, C, 6 alky.oxycarbonyl, N(R R )C( 
Othermterestingcompoundsarethosecompoundsof—^ — R'is 

C^alkyloxyd^alkyl. 

Specia, compounds are those compounds of formuia (I ) where, one or more of the 

following restrictions apply : rH -CH- (a-3) wherein each hydrogen 

-A-B-isabivalentmmcaloffonnula-^CH-CH < 

maymdependentlybereplacedby^ 

Zis -(CH 2V wherein p is 1,2.3 or 4, -CH 2 -C(-0) , 

Lis hydrogen, Chalky! or 6alkyloxycarbon y,, C„alkyl 

R l is hydrogen, formyi, carboxyl, eallyl, -NH-C(=0)-NH 2 , 

substituted with hydroxy, C,. 6 alkyloxy, -NH-C(-O) C, 6 a 

i0 rCo-V-memy.sprrotSH.tmid^ 

piperidine]. (E)-2-butened,oate (1:1) (comp. 58); 

7 
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5 ethyl S-^nocarbonyD-^ 1 ^^"^ J K ^^.oride (comp. 64); 
p.peridi^-r-carboxylate (comp. ridi ne] (comp . 56a); 

isomeric form thereof. 



3 -tp 



(H-a) 
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formula (I)- 

rep!aced by Catty., ha.o, hydroxy, or C„a,kyloxy. 
, Jab.va.entradicalofformulaCb-Dandnrsl. 
Co^ndso^ia^ 

W , whereto P is a protecting group, fo^xamp * • J by j Greene and 

0 P. Wuyts (John Wiley & Sons, Inc. 1991). V ^ an appropna te 

exampie, platinum-on-charcoal, P^' 1 ^ ^ „ ^ e . g . methano!, 
25 ethanoi, 2-propano. and the nice, an ^ ds can o^aUy 

-25SSE5SSS----- — - 

30 imidazole moiety. 
35 piperidine nitrogen. 
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vX. 

_trifluoromethanesulfonic acid and the like. 

A B 

cyclization ^°A/ == ^ C =0 
-CH 2 — C-0-C r6 alkyl — ^ ^~™\_A__^CH 2 

° n/ \^ 
(l-a) 



formula (I) into each other according to art-known gr p 

„ f formula (I) may be converted to the corresponding N-oxide forms 
The compounds of formula (I) may i(s w _ oxlde 

followingan-known procedures for ^ 

form. SMN^^^^'^^^ vMtw ^ 

inorganic peroxides compnse, h *J appropriate 

organic peroxides may compnse peroxy * 3 -chlorobenzenecarbo- 
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t butyl hydro-peroxide. Suitable solvents are, for examp.e, water, .ower alcohols e^ 

hydrocarbons, e.g. dichloromethane, and mixtures of such solvents. 

The compounds of formula (I) wherein L is other than hydrogen, said L being 
prepared by -Ung *e compounds of formuia W wherem L .s h^^ 
Impounds being represented byformula (I-O. withareagent of 
(IV^herein W, is a suitable leaving group, such as a halo atom, e.g.chloro, or 
3 mesylate, tosylate, trifluoromethanesulfonate. 

^ 

—Said reaction can convemently be conducted in a reactton-iner, ^ 
example an aromatic hydrocarbon, an alkanol, a ketone, an ether, a dtpota ^aprooc 

15 appropriate bl such as, for example, an aikali or an earth alkahne meta, carbonat. 

L I for example, an amine, may be utihzed to pick up the actd whtch , 1 belted 
during tine course of the reaction. In some instances the adchuon of an .odtde salt, 
^feLyan alkali me,, iodide, is appropriate. Somewhat elevated temperatures and 
20 stirring may enhance the rate of the reaction. 

The compounds of formula (I-b), wherein U is optionally substituted C,.alkyl said U 
^in—ented by U, and said compounds by formula <I-b-l>, can be converted ,nto 

r^dsoffo^^^^ 

25 compouLofformu.a«-b-l)witharea g entoffo^ 

suitable leaving group, such as a halo atom, e.g. chloro, and ^represents 

hydrolyzing the thus obtained compounds of formula (I-b-2). 
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""The reaction with reagent (V) is conveniently conducted by stirring and heating the 
Ling materia, with the reagent in an appropriate so.vent and in the presence of a 

rnethy.benzene, dimethylbenzene, chlorobenzene; ethers, e.g. 1,2-d.methoxyethane, 

^^^^^^^^^^ ^ 

ZJL metai carbonates, hydrogen carbonates, hydroxides, or organ, bases such as, 

WW -diethylethananune, W-(l-methylethyl)-2-propanamine, and the hk* 
^compounds of formuia (I-b-2) are hydro.yzed in acid,c or ha.* medta foUowtng 
conventional methods. For example, concentrated acids such 
hydrochloric acid or suifuric acid can be used, or alternative* bases s c ■ -tah 
L or earth alkaline metal hydroxides in water, an a.kano or a mtxtur water- 
alkano. may be used. Suitable alkano.s are methanol, ethano., 2-propanoi and me hke. 
t«Lo enhance therateof the reaction tt is advantageous to heat the reaction 
mixture, in particular up to the reflux temperature. 

The compounds of formula (I-b-2) can a.so be prepared by reacting compounds of 
Lula (I-c) with a reagent of formula (V) in the presence of a suttabie base e.g.. 
^ ^-dietU—ne, in a reaction inert solvent, e.g. methylenechlonde, or by 
reacting compounds of formula (I-c) with a reagent of formula (VI) e.g. 
t-buty.oxyanhydr.de, in a suitab.e so.vent, such as, e.g. methy.enech.ond. 



^OG z 



(I-c) \ r2 



25 coi 



The compounds of formuia 0 -b) wherein R' or R> and R 2 represent hydroxymetityl, said 
mpoundsbeing.presen.ed by formula a-b-3)anda-b^), can be prepared by 
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reacangthecompoundsof formula (I) wherein L is U and R 1 andR are hydrogen, said 
compounds being represented by formula (I-b-5), with fonnaldehyde opttonaHy m the 
presence of an appropnatecarboxyUcacid-ca^^^^ 

acetic acid-sodium acetate and the like. In order to enhance the rateof the reacuon, .t 
is advantageous to heat the reaction mixture up to the reflux temperature. 

The thus obtained compounds of formula (I-b-3) and d-b-4) can be further oxidized to 
the corresponding aldehyde, represented by formula (I-b-6) and (I-b-7) or the 

with a suitable reagent such as, for example, mar,gane S e(IV)oxide, respectively, silver 
nitrate. 

The compounds of formula (I-b-8) and (M>-9) can further be converted in the 
corresponding amide, said compounds being represented by formula (I-b-10) and 
(I-b-1 1) by reacUon with a suitable carbodiimide, e.g. l-(3-dimethylammopro P yl)-3- 
ethylcarbodiimide, in the presence of ammonia and a suitable catalyst, e.g. 
MiV-dimethylaminopyridine, in a reaction inert solvent, e.g. methylenechlonde. 



/3 




-Thecompoundsof formula (I) wherein L is U, and R ' or R ' and R 2 are halo, said 
Isolds being repented by formula (I-b-12) and <I-b-13), can bepreparedby 



'I 
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halogenating a compound of formula (I-b-5) with an appropriate halogenating reagent 
in a reaction-inert solvent. 




(l-b-5) (|. D -12) 



halo 



"A suitable halogenating reagent in the above reaction is, for example, an AMialogenated 
amide, e.g. W-bromosuccirdmide. A suitable reaction-inert solvent for said halogena- 
tion reaction is, for example, N^-dimethylformamide, N^-dimethylacetamide, 
methylenechloride and the like. Another suitable halogenating reagent is, for example, 
tetrabutylammoniumtribromide in the presence of a suitable base, e.g. sodium carbo- 
nate, in a suitable solvent, e.g. 3-methyl-2-butanone or dichloromethane/water mixture. 

Compounds of formula (I-b-12) can be converted in a compound of formula (I-b-10) by 
reaction with CuCN in the presence of a suitable solvent, e.g. iV^-dimethylformamide/ 
water mixture. 

The compounds of formula (I-b) wherein Rl is C^alkyloxycarbonylethenyl, said 
compounds being represented by formula (I-b-14), can be prepared by reacting a 
compound of formula (I-b-6) with a reagent of formula (VII) in the presence of a base 
e.g. piperidine, pyridine, and the like. 

_ ^ O A / 

(CHAa HO-C-CH.-C-O-C^alkyl \/\ 

N ^r^c—n (l-b-14) *= 



N> s^N>-H (l-b-14) 
d-b-6) g i-O-C^alkyl 

O 

To The compounds of formula (l-b-14) can further be hydrolyzed into a compound of 

formula (I-b) wherein Rl is carboxyethenyl, in the presence of an acid or a base in case 
U is Csalkyl, or in the presence of a base, in case U is C^alkyloxycarbonyl. 

Compounds of formula (I-b) wherein U is substituted ethyl, said U being represented 
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by UrCHrCHr. and said compounds by fonnula (I-b-15) can be prepared by reactmg 
a compound of formula (I-c) with a reagent of formula (VE) in the presence of a 
suitable base, e.g. sodtum bicarbonate or triethylamine. in a suitable reaction mert 
solvent, e.g. N JV-dimethylformamide or a suitable alkanol, e.g. methanol. 



,0 



L a3 -CH=CH 2 



(VIII) 



L a3 -CH 2 -CH 2 - 



(l-c) 



v 

(l-b-15) 



Compounds of formula (I-c) may also be converted into compounds of formua ( -b-1 5) 
wherem La3 is hydroxy, said compounds being represented by formula (I-b-15-1) by 
rea c,ion with ethylene oxide in the presence of a suitable base, e.g. triethylamtne. m a 
suitable reaction inert solvent, such as an alkanol, e.g. methanol. 



<CH 2 ), 
H — N 



H 2 C— CH 2 



(CH : 

HO-CH 2 -CH 2 — 1 



(l-c) 



(l-b-15-1) 



Compounds of formula (I) wherein Z is a bivalent radical of formula -CH.-CHOH- 
(b-3) said compounds being represented by formula (I-d), can be prepared by reducing 
a compound of fonnula (I-a) in the presence of a reducing reagent, e.g. sodium 
borohydride, in a reaction-inert solvent, e.g. methanol and the hke. 




reduction 



(CH2), 
l— n 



A B 



, V HC-OH 

(i-d) y 



Compounds of formula 0) wherein Z is a bivalent radical of formula -CH r C(=N-OH)- 
(b-6), said compounds being represented by the formula (I-e), can be prepared by 
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reactingacompound of fonnuia (I-a) wi* hydroxy.^ or a salt hereof, e.g. the 
hydrochloride salt, in a reaction inert solvent, e.g. pyridine and the hke^ 



d-a) I 



^Compounds of formula (I) wherein Z is a bivalent radical of the formula ***** 
omUdofflu.a(I-d)inthepre S enceofa n acid,e. g .metha n esulfomcac,dandthe 



like. 

(,d, Y 

-ompoundsoffonnulaa^^^^ 



10 



15 



Compounds ot tormuia ~a - ^ f rtrmil i a 

cJnylorC^y.oxyca.bony^^ 

a -b) wherein L, is C,. 6 alkyl or aminoC,,alkyl by the hydrolysrs reaction descnbed 
above for the preparation of compounds of formula (I-c). 

following art-known methods and the reaction product is isolated and, ,f necessary, 
further purified. 

As described hereinabove, the intermediates of formula (II) Can ^ & ^^'^^ being 
imidazole moiety, said compounds being represented by formula (H-a). before bemg 

20 orR' a„dR> whereinR' andR> represent hydroxymethyl, formyl. 

herinabove for the preparation of a compound of formula (I-b-3), (I-b-4), <H> 6), 

a-b-7), a-b-s), a-b-s), a-b-w), a-b-n). 



25 
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1— tesoffonnu*^ 

===== 

5 ca talyst poison, for example a thiophene solution. 

, ,tx ^ u-^-r 1 ^ rH -,NHC(=0)NH 2 and R 2 is hydrogen, 

mediate of fonnula (H-b) with potassium isocyanate m an appropnate acd, 
10 hydrochloric acid. 





=»-«. „ «^ C .,-.»- r », 



(Il-a), wherein R lS-Ch^nM. j ,™„io rm wherein 
as, for example methylenechlonde. 

— r\ 

A B O \ / 

tV ( CH 2 ) n . )=( wj-o-C^kyi < c / H ^-\ >=\ 

-OQ — = — 

(II*) N V^CH 2 -NH 2 {ll -e) N ^^CH 2 -Ntt-C- Cl - 6 alky. 
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mtermediates of formuia (H-b) can further be convert into an intermedrate tamO. 
(^wherein R l is -CH 2 NHS<=0) 2 C,,allcyl andR* is hydrogen, satd m,— bemg 
m inted by fonnuia (H-f), by reacuon with a reagent of formula (X) wherem W. 

5 su i,ableba S e,forexampleWdiethyle*anamin e, in a reacuon mert solvent, such as 



0 



methylenechloride. 

A B 

(CH2) n -^ y=\ 



w 4 — s— C^alkyl 



(X) 



TH 2 — NH 2 



N X^ v >rH,— NH— s— 
(H-f) 



'CH 2 — NH — S— C r6 alkyl 
O 



(ll-b) . 

^termeoiatesoffonrruia,!!)^^ 
described for the preparation of the compounds of formula d-b-12) and ffW» 
resulting in an intermediate of formula (H-g) and (H-h) 

(II) 



(ii-g) 



(H-h) 



halo 

halo 



^8, 

n nAL 



(ii-o 



OH) "s^- 0 — ■* 

J— NH 2 



"Intermediates of formula (H-g) and (H-h) can be convened in an mtermedrate 
formula ffl-i) and (Il-j) by reaction under an atmosphere of ammonia and 



n 
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.0 



acetic acid, palladium salt, and a suitable ligand, e.g. 1.3-bis(diphenylphosphino)- 
propane, in a reaction inert solvent, e.g. tetrahydrofuran. 

In the following paragraphs, there are described several methods of preparing the 
starting materials in the foregoing preparations. 

Intermediates of formula (E), wherein Z is a bivalent radical of formula -(CH 2 ) P - (b-1), 
said Z being represented by Z,, and said intermediates being represented by formula 
(H-k), can be prepared by cyclizing an alcohol of formula (XI). The intermediates of 
formula (H-k) may optionally be derivatized at the imidazole moiety resulting in an 
intermediate of formula (H-a-1) according to the procedures described for preparing a 
compound of formula (I-b-3), (R>-4), (I-b-6) to (I-b-11) and an intermediate of formula 
(n-b)to(H-j). 

" Q O. 



~15 Said cyclization reaction is conveniently conducted by treating the intermediate of 
formula (XI) with an appropriate acid, thus yielding a reactive intermediate which 
cyclizes to an intermediate of formula (H-k). Appropriate acids are, for example, strong 
acids, e.g. methanesulfonic acid, trifluoroacetic acid, and in particular superacid 
systems, e.g. trifluoromethanesulfonic acid, or Lewis acids, such as A1C1 3 or SnCl 4 . 
20 Obviously, only those compounds of formula E wherein P is stable under the given 
reaction conditions can be prepared according to the above reaction procedure. 

Intermediates of formula (XI) can be prepared by reacting an imidazole derivative of 
formula (XH) with a ketone of formula (XEI). 



^— A / V i i\ mm 



(XI) 



(XII) (XIII) 
"Said reaction is conveniently performed in a reaction inert solvent such as, for example 
tetrahydrofuran, in the presence of a suitable base such as lithium diisopropylamide and 
butyl lithium. 
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5 o foil (XIV) Jth a reagent of formula (XV). wherein W s represents a su.tab le 
m^Lt" 

example lithium diisopropylamide and butyl lithium. The mtermedtates of formula flt 
10 fLula (D-a-2) according to the procedures described for prepanng a 

(IW) 

(XIV) 

Jn-^-fbn-uU^-^^^^-T^^T^ 

(XVI), according to the procedure described for the preparauon of mtermedtates 

15 formula (Il-k). 



/ \ {jr (XVI) 



CH 2 OH 

I cyclization 

.,^K, 



(XIV) 



Mermediates of formula (XVI) can b e prepared by reduction f^m me corresponding 
aldehydes, said intermediates being represented by formula (XVH). 



CH 

S\s I reduction 



20 



(XVtl) 

^aidreducdoncanbeconductedinasuitable solvent, such as for example methano!, in 
me presence of a suitable reducing agent, such as sodium borohydnde. 
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lntennedia.es of formula (XVI) can also be prepared by reacting an mtermediate of 
formula (XVHJ) with formol 38% solution under pressure. 



O /" B ^_Z 2 -N^N - fom "" - (WO 

SV V 1 w 



A 



(XVtll) 

-Alternatively, the tricycHc moieties of formula (XIV), wherein Z represents a bivalent 
£L of foLla-CH,, saidZbeingrepresentedbyZ,, and said tncylchc mo.eues 
being represented by formu.a (XW-a), may a!so be prepared by frs. cychzmg an 
interLL of formula (XVH) wherein Z 2 represent, Z 3 , said mtermedtate be,ng 

reduction in the presence of a suitable reducing agent. 

r\ 

f H cydizing \ / B reduction 



(XVII-a) 




(XlV-a) 



Taid reduction reaction can be performed in the presence of hydrogen £ an 

J for cample, p,atinum-on-ohareoal, P alladium-on.harcoal. and the An 
15 appropriate reaction inert soWent for said reaction is, for example, an a echo, , .g. 
methano,, ethanol, 2-propanol andtite like, an ester, e.g. ethylacetate and the hke, an 
acid, e.g. acetic acid and the like. 

intermediates of formula (m) can be prepared by reacting an intermediate of formula 
20 XxTwith a reagent of formula (XX!), wherein W 6 represents a su.table leavtn group, 
SlahaloaL.e.g.ch.oro.inmepresenceofasu.tablebasee.g.sod.umhydr.de, 

in a reaction inert solvent, e.g. N^-dimcthylformamide and the hke. 



o 

C^alkyt— o— c— ch 2 — w 6 
_ (HI) 




(XXI) 
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Intermediates of formula (XX), wherein R 1 and R 2 are hydrogen, said intermediates 
being represented by formula (XX-a), can be prepared by debenzylating an intermediate 
_pf formula (XXH). 




debenzylation 
*- (XX-a) 



(XXII) 

"Said debenzylation reaction can be performed by, for example, catalytic hydrogenation 
in the presence of hydrogen and an appropriate catalyst in a reaction inert solvent. A 
suitable catalyst in the above reaction is, for example, platinum-on-charcoal, palladium- 
on-charcoal, and the like. An appropriate reaction inert solvent for said reaction is, for 
example, an alcohol, e.g. methanol, ethanol, 2-propanol and the like, an ester, e.g. 
ethylacetate and the like, an acid, e.g. acetic acid and the like. 

Intermediates of formula (XXII) can be prepared by imidazole formation out of an 
intermediate of formula (XXffl) in an acid, such as hydrochloric acid. 




(XXII) 



(XXIII) 

~15 Intermediates of formula (XXffl) can be prepared by reacting an intermediate of 

formula (XXIV) with 2,2-dimethoxyethylamine in a reaction inert solvent, such as, for 
example N,N-dimethylformarnide and the like. 



(XXIII) 

(XXIV) 

Intermediates of formula (XXIV) can be prepared by reacting an intermediate of 
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formula (XXV) with thionylchloride. 



(XXIV) 

I x 

(XXV) 

mediates of fonnula (XXV) can be p^^ 
formula (XXVI) with benzylanune in .he presence of a suitable base, e g^-thethyl 
5 ethanamine, in a reaction inert solvent, e.g. methylenechloride and the bke. 





ox 



(XXV) 



(XXVI) 

Pure stereochemical* isomeric forms of me confounds of formula (I) may be obtained by 

ft. application of art-known procedures. Dias— rs may be separated by phy s c * 
methods such as selective crystaUization and chromatographic techmques, e.g., counter- 

10 current distribution, liquid chromatography and the like. 

The compounds of formula (1) as prepared in the hereinabove described processes are 
.enerallyracemicrnixturesofenandomerswhichcanbeseparatedfromoneanother 

15 1 sufflcienuybasicoracidicmaybe^ 

and the enantiomers are liberated therefrom by alkali or acid. An alternate manner of 
separatingmeenannomencformsofthecompoun^offormularomvolveshqu.d 
20 ctaomJgraphy.inparucuiarliqmdchromatographyusingachirals.t.onary 

leochemically isomeric forms of the appropriate starting matenals, provided thauhe 

compound will be synthesized by stereospecific methods of preparauon. These methods 
25 will advantageously employ enantiomerically pure starting matenals. 
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A number of intermediates and starting materials are commercially available or are 
known compounds which may be prepared according to conventional reaction 
procedures generally known in the art. For example, the preparation of l-(l-phenyl- 
ethyl)-lH-imidazole is described in WO 92/22551. 

The compounds of formula (I), their prodrugs, iV-oxides, addition salts, quaternary 
amines and stereochemical^ isomeric forms possess useful pharmacological properties. 
In particular they are active antihistaminic agents, which activity can be demonstrated 
by for instance the Histamine - induced lethality in Guinea Pigs' test (Arch. Int. 

10 Pharmacodyn. Ther., 251, 39-51, 1981), 'Protection of Rats from Compound 48/80 - 
induced Lethality' test (Arch. Int. Pharmacodyn. Ther., 234, 164-176, 1978), and 
• Ascaris Allergy in Dogs' test (Arch. Int. Pharmacodyn. Ther., 251, 39-51, 1981 and 
Drug Dev. Res., 8, 95-102, 1986). 

15 Some of the intermediates of formula (TI-a) also have interesting pharmacological 
properties. 

The compounds of the present invention have a selective binding affinity for the H, 
receptor, more in particular, they have a very low affinity for the 5HT 2A serotonin 
20 receptor and the 5HT 2C serotonin receptor. This dissociation between the H, receptor 
binding affinity and the 5HT 2c and 5HT 2A receptor binding affinity renders it unlikely 
for the present compounds to cause appetite stimulation and inappropriate weight gam 
reported for some other Hi-antagonists. 

25 An important asset of the present compounds is their lack of sedating properties at 

therapeutic dose levels, a troublesome side effect associated with many antihistaminic 
and antiallergic compounds. The non-sedating properties of the present compounds can 
be demonstrated, for example, by the results obtained in studying the sleep - 
wakefulness cycle of the rat (Psychopharmacology, 97, 436-442, (1989)) and the suite 
of vigilance using EEG power spectra in wake rats (Sleep Research 24A, 118, (1995)). 

The compounds of the present invention are also characterized by the absence of 
relevant cardio-hemodynamic and electrophysiological effects such as QTc 
prolongation. 

An additional advantage of some of the present compounds is that they exhibit little or 
no metabolic transformations in animal and human liver, thus indicating a low nsk for 
metabolic interactions. 



30 



35 



PCT/EP99/10176 

- WO 00/37470 



and the favorable duration of their action. The latter c 
administration of the compound once daily. 

THepresentcon-poundshavea^ph^— profue, particularly in tenns 
of solubility and chemical stability, 
taviewofmeirpnysicochen^and^^^ 

chronic urticaria, pruritis, allergic asthma and the l,ke. 

A.soin view of their useful ph yS icc.hen.cal and pharmacological p^ies the 

aid solubility. Examp.es ^to^«*«»«» ns 

g.ucoseso.uUonorarmxture of saline andg^^^^ 
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fatty acids and mixtures of these and other oils. For the preparation of mjectable 
suspensions, appropriate liquid carriers, suspending agents and the like may be 
employed. In the compositions suitable for percutaneous administration, the earner 
optionally comprises a penetration enhancing agent and/or a suitab.e wettable agent, 
optionally combined with suitable additives of any 

additives do no. cause any significant deleterious effects on the skrn. Satd addrtives 
may facilitate the administration to the skin and/or may be helpful for preparmg the 
desired compositions. These compositions may be administered in various ways, e.g., 
as a transdermal patch, as a spot-on, as an ointment or as a gel. In case ,of 

I employed, comprising fat based and water soluble excipients, optionally combmed 
with suitable additives, such as suspending or wetting agents. As appropnate 
compositions for topical application there may be cited all compositions usually 
employed for topically administering drugs e.g. creams, gellies, dresstngs, lotions, 
shampoos, tinctures, pastes, ointments, salves, ovules, powders, inhalations, nose 
sprays eye drops and the like. Semisolid compositions such as salves, creams, gelhes, 
ointment and the like wil! conveniently be used, but application of said compositions 
may be, for example, also by aerosol, e.g. with a propellent such as nitrogen, carbon 
dioxide, a freon, or without a propellent such as a pump spray or drops. 



20 
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30 



35 



It is especially advantageous to formulate the aforementioned pharmaceutical 
compositions in unit dosageform for ease of adrnimstiation and umformtty o, do^ge. 
Unit dosage form as use4 in the specification and claims herein refers to P— 
discrete units suitable as unitary dosages, each unit containing a predetermmed quantity 
of active ingredient calculated to produce the desired therapeutic effect m assertion 
with the required pharmaceutical carrier. Examples of such unit dosage forms are 
tablets (including scored or coated tablets), capsules, pills, powder packets 
suppositories, ovules, wafers, injectable solutions or suspensions, teaspoonfuls, 
tablespoonfuls and the like, and segregated multiples thereof. 

The present invention also relates to a method of treating warm-blooded animals 
suffering from allergic diseases by administering to said warm-blooded ammaU an 
effective anti-allergic amount of a compound of formula (I), * prodrug, N-oxtde, 
addition salt, quaternary amine or stereochemically isomeric form thereof. 
The present invention further relates to the compounds of formula (I), their prodrugs, 
W-oxides, addition salts, quaternary amines and stereochemically isomenc forms 
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thereof for use as a medicine, and hence, the use of the present compounds for the 
manufacture of a medicament for treating warm-blooded animals suffenng from 
allergic diseases is also part of the present invention. 
5 In general it is contemplated that an effective antiallergic amount would be from about 
0 001 mg/kg to about 2 mg/kg body weight, and more preferably from about 
0 01 mg/kg to about 0.5 mg/kg body weight. In any event, an effective anttal ergtc 
amount may depend on the type and severity of the affliction to be treated and the 
evaluation of the physician prescribing the treatment with the subject drugs. 

10 The following examples are intended to illustrate the scope of the present invention. 

H^IZr^means tetrahydrofuran, DIPE means diisopropyl ether, DMF means 
15 N .W-dimethylformamide, DfPA means diisopropyl amine 
a Preparation o f intermedial!- compounds 

Sx^re of DIPA (1.4 mol) in THF (3000ml) was stirred at -70°C under N, flow. 
Butyllithium 2.5 M/hexane (1.3 mol) was added portionwise at a temperature below - 

20 40°C. Tnemix.urewasstirreda,-70»Cforl5min. l-phenyle*yUH-.™dazole 
(1 mol) dissolved in THF was added dropwise at a temperature below -55 C. The 
mixturewasstirredat-VOXfor 1 hour. l-(phenylme,hyl)-4-piperidinone(1.2mol) 
dissolved in THF was added dropwise at a temperature below -55 C. The mixture was 
stirred at -70°C for 1 hour, then brought to room temperature, stirred at room 

25 temperatureovernightanddecomposedwimH.O. The organic solvent was evaporated. 
The aqueous concentrate was extracted with CH 2 C, The organic layer was separated, 
dried (MgS0 4 ), filtered and the solvent was evaporated. The residue was c^talhzed 
from DIPE (1 100ml). The precipitate was filtered off, washed with DIPE and dned, 
yielding 271gof4-[l-(2-phen y lethyl)-lH-irmdazol-2-yl]-l-(phenylmeu 1 yl)-4- 

30 piperidinol (75%) (interm. 1). vwimnmU 
b) A mixture of intermediate (1 ) (0.75 mol) in trifluoromemanesulfomc acid ( 500ml) 
was stirred at 65°C for 120 hours, then cooled, poured out on ice, alkahzed w^NaOH 
50% and extracted with CH,C1 2 . The organic layer was separated, dned (MgSO,). 
filtered and the solvent was evaporated. The residue was crystalhzed from 

35 DD>E/CH,CN (99/1) (1200ml). The precipitate was filtered off and dned, yeldmg 
169.6gof5,6^hyd ro -lHphenylmemyl)spiro[llH-imidazo[2,l-bK3)benza Z ep.ne- 

ll,4'-piperidine] (66%) (interm. 2). 
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125 (0 3^ loo ) JL sti^ed in amelt a, 120°C for Ih. The mixture was cooled, 

was poured into ice. alkalized with NaOH 50% and extracted w«h CH 2 C1, The 
TaTiayer was dried (MgS 0l ), filtered off and evaporated. The residue was punfied 
^^:CHWW U W *»» fractronswereco^edand 
evaporated. The residue was converted into the hydrochloric acrd salt (1 2) n 
cX^yie^gO.^ofW^ 

1 0[5«,4^ipendine]d i hydrochlonde.dihydrate (2%) (interm. 3; m P . 161.2 C). 

l^xtLf interm^ 
blmo-2 5-pyrrolidinedione (0.09 mol) was added portionwise over a 1-hour penod. 

, , , r H n /CH,OH 97 5/2.5 to 95/5). A pure fraction was collected and the 

(E )-2-butened,o i c acid sal, (1:1). The precipitate was filtered off a "^i| 3 
n.3gof3- ta mc-5,6-dihy^^ 
, „pine, 1 ,4,pipendine ^^^^ was separated 

^^^^^ 

" ^^Xeldiate 

a 5 aTand acetic acid, pallad I um(2 + ) salt (0.68 g) in THF (567 ml) was surred » an 
^.1^ fo 16 hours under NH, (10 atm) and CO (30 atm). The rmxture 

30 rlatographyoversilicageW 

The pure fractions were collected and the so.ven. was evaporated, yl e,d,ng 36 g of 
5,Jihydro-lHphenylmeu,yl)s P iro[llH-irnidazo[2,l-blt31ben I azep 1 ne-n,4- 

piperidine]-3-carboxamide (44%) (interm. 5). 

of intermediate ,2)(0,6mo„ and sodium acetate ( 45g) in formoU8 % 
IwZ and acetic acid (30ml) was surred and refluxed for 6 hours, then cooled. 
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poured out on ice and alkalized with a NaOH solution. The precipitate was filtered off 
and purified by column chromatography over silica gel (eluent: CH 2 Cl 2 /CH 3 OH 99/1). 
The desired fractions were collected and the solvent was evaporated. The residue was 
triturated in CH 3 CN, filtered off and dried, yielding 13g of 5,6-dihydro-l '-(phenyl- 
5 methyl)spiro[llH-iTmdazo[24-b][3]benzazepine-ll,4'-piperidine]-3-methanol 

(interm. 6). 

b) A mixture of intermediate (6) (0.032 mol) and Mn0 2 (65g) in chloroform (250ml) 
was stirred and refluxed for 2 hours, then cooled, filtered over dicalite and the filtrate 
was evaporated, yielding llg of 5,6-dihydro-r-(phenylmethyl)spiro[llH-imidazo- 

10 [2 l-b][3]benzazepine-l l^-piperidineJ-S-carboxaldehyde (interm. 7). 

c) A mixture of intermediate (7) (0.0296 mol) in CH3OH/NH3 (500ml) was 
hydrogenated at 50°C with Rh/Al 2 0 3 5% (2g) as a catalyst in the presence of a 
thiophene solution (2ml). After uptake of H 2 (1 equiv), the catalyst was filtered off and 
the filtrate was evaporated, yielding llg of 5,6-dihydro-r-(phenylmethyl)spiro[llH- 

15 imidazo^a-bltSlbenzazepine-ll^-piperidinel-S-methanamine (interm. 8). Part of 
this fraction (lg) was purified by column chromatography over silica gel (eluent: 
CH 2 Cl 2 /(CH 3 OH/NH 3 ) 95/5). The pure fractions were collected and the solvent was 
evaporated. The residue was dissolved in 2-propanol and converted into the hydro- 
chloric acid salt (1:3) with 2-propanol/HCl. The mixture was crystallized from DIPE. 

20 The precipitate was filtered off and dried, yielding 0.8g of 5,6-dihydro-r-(phenyl- 
m e thyl)spiro[nH-imidazo[2,l-b][3]benzaze P ine-ll,4'-piperidine]-3-methanamine 

hydrochloride (1:3) hydrate (1:1) (interm. 8a). 

d) A mixture of intermediate (8) (0.0198 mol) in HC1 IN (50ml) was stirred at 50°C. 
KOCN (0.023 mol) was added portionwise (4x0.5g). The mixture was stirred at 50°C 

25 for 2 hours, then cooled, neutralized with a NaHCO, solution and extracted with 

CH 2 C1 2 . The organic layer was separated, washed with H 2 0, dried, filtered and the 
solvent was evaporated. The residue was purified by column chromatography over 
silica gel (eluent: CH 2 Cl 2 /(CH 3 OH/NH 3 ) 95/5). The pure fractions were collected and 
the solvent was evaporated, yielding 4.3g of N-[[5,6-dihydro-r-(phenylmethyl)spiro- 

30 [1 lH-imidazo[2,l-b][3]benzazepin]-3-yl]methyl]methyl]urea (interm. 9) 

Example A5 

A mixture of intermediate (8) (0.0295 mol) and triethylamine (0.035 mol) in CH 2 C1 2 
(140ml) was stirred at room temperature. A solution of acetyl chloride (0.03 mol) in 
CH 2 C1 2 (10ml) was added dropwise. The mixture was stirred at room temperature for 
35 1 hour and poured out into H 2 0. K 2 C0 3 (2g) was added. The mixture was extracted 
with CH 2 C1 2 . The organic layer was separated, washed with H 2 0, dried, filtered and 
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Th- residue was purified by column chromatography over 
the solvent was evaporated. The residue was pu , „„„„,_. and the 

d ri ed>elding W -t[5,6-aihydro-lHphenylmemyl)s PI ro[im-™dazo [ 2,l-b][3, 
benzazepine-llA'-pipetidi^-S-yllmethyllacetamide (intern, 10). 

added dropwise. The mixture was stirred for 2 hours. H 2 u 

sulfonamide (interm. 1 1). 

1 amine (, .223 mo.) in CH 2 C1 2 (2500ml). The mixture was surred a. room 
methyl amin ^ ^ was surred 

temperature for 1 hour. K. 2 <-U 3 l.i:>"SJ 

ifluxTdforlhour. The solvent was evaporated. Toluene was added twice »d 

methylenewemethanamine monohydrochloride (100%) (mterm. 3). 
c) A mixture of intermediate (13) (0.47 mol) in DMF (750ml) was coofcd on an ,ce 
bam T2-Dimethoxye.ha„annne (0.54 mo.) disso.ved in DMF was added dropw, 

JZ g 210 g o W 2,2-*me«^ 

piperidineearboximidamide dihydrochloride (100%) (interm. 14). 
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d) A mrxture of intermediate (14) (0.47 mo.) in HC. 6N (1500ml) was starred untt. a 
c oudy so.uuon, ten washed with CH 2 C, 2 (900ml), stirred at 80°C for 1 hour, cooled, 
alkalized with a NaOH 50% solution and exacted with CH 2 C1, The organrc layer 
was separated, dried (MgS0 4 ), filtered and the solvent was evaporated. The res.due 
was crystaHized from CH,CN. The precipitate was filtered off and dned, yreidrng 
38.3g of l- m ethyM-phenyl-4-[l-(phenylmethyl)-lH-irmdazol-2-yl]p.pend,ne (25%) 

l^ure of intermediate (15) (0.195 mol) in methano. (350m.) was hydrogenated 
a. room temperature for 18 hours with palladtum on charcoal 10% <3g) as a catalyst. 
After uptake of Ha (1 e^uiv), the catalyst was filtered off and tine filtrate was 
evaporld. The residue was crystallized from CH3CN. The predate was filtered off 
and dried, yielding 42.3g of MlH-imidazoW-yD-l-methyl^phenylptpendme (90%) 

oT^xmre of sodium hydride 60% (0.232 mol) in DMF (150ml) was stirred I at room 
temperature. Intermediate (16) (0.145 mol) dissolved in DMF (400ml) was added 
dZise. Themixturewassurredatroomtemperature for, hour. Methyl 2-chloro- 
acetate (0.232 mol) dissolved in DMF (400ml) was added dropwis. 
stirred at room temperature for 20 min, poured out into a solutton of NaHCO, (20g).n 
H,0 (2000ml) and extracted with CH 2 C1 2 . The organic layer was separated dned 
, ^Sor^andthesolventwasevaporated. The residue was purified by column 

fractions were collected and the so.ven. was evaporated, yteldtng 40. Ig of methyl 
2 -(l-met y M-pheny.-4-p iP eridi„yl)-lf/-imidazole-l-aceta.e (88%) (mterm. 17). 
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Sender N 2 atmosphere. A mixture of DIPA (0.455 mo.) in THF (500 ml, 
"dat^C ^uty,..mium,2,M A exane(0.390m„.)wasadd^dropw 1 seat 
.40°C The mixture was stirred for 15 min, then re-cooled to -78°C. Asohmonof 

3 Chem. Soc, Perkin Trans., 1 (1975), 17, 1670-1671, (0.325 mol) m THF (350 nU) 
was added dropwise at -60°C. The mixture was stirred for one hour, then re-cooled .0 - 
78°C This mixture was added dropwise .0 a mixture of W-dimethylfonnarrude 
(0 390 mo., dry, p.a.) in THF (500 ml), stirred at -78'C. The reaction mixture was 
oLigh. Asaturatedaaue O usNH»C,so.uUon ( 400ml)wasaddedandm,srn 1 xtu« 
wasTxtracted with THF. The separated organic layer was dried, filtered and the solvent 
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evaporated, yielding 74.2 g of l-(4-phenylbut^^ ( interm - 

Sa mixture of intermediate (18) (0.325 mol) in methanol (1400 ml) was stirred at 
room temperature. NaBH* (0.650 mol) was added portionwise and the reaction mixture 

5 was stirred for 2 hours at room temperature. The solvent was evaporated. The residue 
was taken up into water and this mixture was extracted with CH 2 C1 2 . The separated 
organic layer was dried, filtered and the solvent evaporated. The residue was purified 
by column chromatography over silica gel (eluent: CH 2 Cl 2 /CH 3 OH 100/0, 99/1, 97/3, 
96/4 95/5 and 93/7). The desired fractions were collected and the solvent was 

10 evaporated, yielding 49.5 g of l-(4-phenylbutyl)-lH4rnidazole-2-methanol (66%) 
(interm. 19). 

c) A mixture of intermediate (19) (0.417 mol) in methanesulfonic acid (960ml) was 
stirred at 120°C for 40 hours, then cooled, poured out on ice and alkalized with 
NH40H. The organic layer was separated, dried, filtered and the solvent evaporated. 
15 This fraction was purified by HPLC over silica gel (eluent: CH 2 Cl 2 /CH 3 OH 97/3). A 
pure fraction was collected and the solvent was evaporated. The residue was 
crystallized from DIPE. The precipitate was filtered off and dried, yielding 15.7g of 
6 7 8 13-tetrahydro-5//-imidazo[2,l-b][3]benzazonine (18%) (interm. 20). 
d) A mixture of DIPA (0.151 mol) in THF (650ml) was stirred at -78°C under N 2 flow. 
20 Butyllithium 2,5M in hexane (0.144 mol) was added dropwise at a temperature below 
-40°C The mixture was stirred at -78°C for 15 mm. Intermed^te (20) (0.072 mol) m a 
small amount of THF was added dropwise at a temperature below -55°C. The mixture 
was stirred at -78°C for 1 hour. A7,N-bis(2-chloroethyl)benzenemethanamme 
hydrochloride in a small amount of THF was added dropwise at a temperature below 
25 -50°C The mixture was stirred at -78°C fori hour, allowed to warm to room 

temperature overnight and decomposed with H 2 Q. The organic solvent was evaporated. 
The aqueous concentrate was extracted with CH 2 C1 2 . The organic layer was separated, 
dried, filtered and the solvent was evaporated. This fraction was purified by column 
chromatography over silica gel (eluent: CH 2 Cl 2 /CH 3 OH 100/0, 99/1, 98/2, 96/4, 94/6 
30 and 92/8). A fraction was collected and the solvent was evaporated, yielding 

5,6,7,8-tetrahydro-lH P henylmethyl)spiro[13H-imidazo[2,l-b] [3]benzazonme-13,4 - 

piperidine] (interm. 21). 

Example A9 

A mixture of 5a0^hydro-i«nida2o[l,2-b]isoquinoUnc-7.8-diol, obtained according to 
35 the procedure described in Ex.No. A8 c, (0.155 mol), phenyltrimethylammomum 

chloride (0.31 mol) and K 2 CQ 3 (0.68 mol) in DMF (400ml) was stirred at 90°C for 20 
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the solvent was ^f^ync******* 

5 solvent was evaporated, yielding 3g of 5,1U oinyor 
quinoline (8.4%) (interm. 22). 

EH!EEl ^ Ol) (see Table 1), prepared according to the procedure 

A mixture of intermediate (31) (see ^ame ^p v ^ ^ 

descnbed in Ex.No. A8d, (0.0! mol) in HBr 4* % — ^ > jn , small 

amount of H 2 0. The mixture w soWent w&g 

SSSS :'l4.-pipe riM .S.,dioia00 W an,err„. 2 3, 

15 ExamoleAU cyy* in 0117 mol) and triethyl amine (0.0421 mol) in toluene 

A™-«-r^S^STj Lbonochloridate (0.0702 moDwas added 
(100ml) was stirred and ^ stirred mi reflu xed for 1 hour, 

dtopwise at reflux temperamr. m-« » _ ^ ^ ^ 

20 aqueous layer was extracted with CH 2 C1 2 . ^ was purified over silica 

— the solvent was evaporated T&. «* ^ uHnddooHl-bl- 
25 [3]ben2azepine-ll,4'-p.pendme)-6-yll etnyi car 

Table 1 lists intermediates which were prepared according to one of the above 
mentioned examples. 
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[nterm. 
No. 



25 

3 

2 

26 

27 

28 

29 

30 

31 

32 

23 

6 

7 

8 

10 
9 
5 

21 
11 
33 



Ex. 
No. 



n 



A8d 

A2 

Alb 

A8d 

A8d 

A8d 

A8d 

A8d 

A8d 

A8d 
A10 

, A4a 
A4b 
A4c 
A5 
A4d 
A3b 
A8d 
I A6 
A8d 



•(CH 2 ) 2 - 
-CH 2 - 
-(CH 2 ) 2 - 
-(CH 2 ) 2 - 
-(CH 2 ) 2 - 
-(CH 2 ) 3 - 
-(CH 2 ) 2 - 
-(CH 2 ) 2 - 
-(CH 2 ) 2 - 
-0-CH 2 - 
(CH 2 ) 2 - 
(CH 2 ) 2 - 
-(CH 2 ) 2 - 
-(CH 2 ) 2 - 
-(CH 2 ) 2 - 
-(CH 2 ) 2 - 
-(CH 2 ) 2 - 
-(CH 2 ) 4 - 
-(CH 2 ) 2 - 
-(CH 2 )- 



-A-B- 



H 
H 
H 
H 
H 
H 
H 

H 

H 

H 

H 

CH 2 OH 
C(=0)H 
CH 2 NH 2 

CH 2 NHC(=0)CH 3 

CH 2 NHC(=0)NH 2 

C(=0)NH 2 

H 

j CH 2 NHS0 2 CH 3 
I H 



-CH=CH-CH=CH- 

-CH=CH-CH=CH- 

-CH=CH-CH=CH- 

-CH=CF-CH=CH- 

-CH=CH-CH=CCH 3 - 

-CH=CH-CH=CH- 

-COH=CH-CH=CH- 

-CH=CH-COH=CH- 

-CH=COCH 3 -COCH 3 =CH- 

-CH=CH-CH=CH- 

-CH=COH-COH=CH- 
I -CH=CH-CH=CH- 

-CH=CH-CH=CH- 

-CH=CH-CH=CH- 

-CH=CH-CH=CH- 

-CH=CH-CH=CH- 
-CH=CH-CH=CH- 

I -CH=CH-CH=CH- 
-CH=CH-CH=CH- • 

) -CH=COCH,-COCH 3 =CH- 



R Pre paration o f final r-ompounds 
spMllH-irnidazo.aa-bH^^^^ 

This fraction was convened into the hydrochloric acrd salt (1:1) m CH,CN, yreldmg 5g 
ofSe^hydmspirolimidazotl^biraben^pine-lltUHl^plpen^ 
10 InohydLhlle (86%, (con,p. 6a; not claimed). A fraction obtarnedm sard way, 
can also be converted into the (E)-2-butenedioic acid salt. 

S £ A ^ofcornpound(6)(0, m o.)and^-died,yle— » «^>* 
™ 2 (300ml)was stirred ataternperature below 10*C. Ethyl carbonochlondate 
,5 (O^oradde.dropwisea.^is.rnperature. The mixture was allowed to warm 
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,o room temperature and then stirred at room temperature for 1 hour. Water and K 2 C0 3 
(lOg) were added. The ntixture was separated into its layers. The aqueous layer was 
exited withCH 2 Cl, The combined organic layer was dried (MgS0 4 ), filtered and 
the solvent was evaporated, yielding 35.4g of e*yl S.e-dihydrospiroUm-.m.dazo- 
i [21-b][3]ber a azepine-ll,4^i P eridine ) -l'-carboxylate(100%)(eomp.4). 

b) A mixture of compound (4) (0. 1 mol), sodium acetate (0.3 mol) anc 1 acetic acrd 
(0 258 mol) in formaldehyde 38% solution (165ml) was stirred and refluxed for 10 
hours The mixture was poured out into ice and a NaOH solution and extracted w,th 
CH 2 C1 2 The organic layer was separated, dried (MgS0 4 ), filtered and the solvent was 
0 evaporated. The residue was purified by column chromatography over srhca gel 
(eluent. CH 2 Cl 2 /ethanot 95/5 to 90/10). The pure fractions were collected and the 

solvent was evaporated, yielding 16.5g of ethyl ^^^^^5) 
[ limntidazo[2,l-b]t31-benzazcpine-ll,4'-piperidine]-l'-carboxy.a,e (46%) ( omp. 5). 

c) A mixture of compound (5) (0.046 mol) and potassium hydroxide (0.46 mol) m 
l5 iropanoUnOmDwasstirredandrefluxedforVhours. The solvent was evaporated. 
Tr!e residue was taken up in water and extracted with CH 2 C, Tne organ* layer « 
separated, dried (MgSO.), filtered and the solvent was evaporated, yielding 11.5g of 
5 S-dihydrospirolllff-irmdazoP,!^^^ 

(88%)(comp. 18). Part of this fraction (Ig) was dissolved in CH 3 OHand converted 
20 into the (E)-2-butenedioic acid sal. (2:1). The precipitate was filtered off and dne* 
"eL g a6 g of5,6-dihydros^ 
3-methanol (E)-2-butenedioic acid salt (2:1) (comp. 18a). 

rS^rfl compound (6) (0.01 mol) and (CH 2 0)„ (0.066 mol) in methanol (150ml) 
25 and thio P hene4% solution (1ml) was hydrogenated with palladium on charcoal 10% 
(lg) as a cata.ys« at 50°C. After uptake of H 2 (leq), the catalyst was filtered and the 
filLwasevaporated. The residue was taken up in H.O/K.CO^OH and stirred. 
The mixture was extracted with CH 2 C1 2 , dried, filtered and evaporated. The res.due 
was converted into the cyclohexanesulfamic acid salt (1:2) in 2-propanone and 
30 recrystallizedtwicefrom2-propanol,^^ 

s P iro[5H-imidazo[2,l-b][3]benzaze P ine-U,4'-piperidine] cyclohexylsulfamate(1.2) 

(40%) (comp. 1). 
Example B4 

a) A mixture of 1-bromobu.ane (0.012 mol), compound (6) (0.01 mol), Na 2 CO, 
35 (0 02 mol) and potassium iodide (few crystals) in 2-butanone (200ml) was stirred and 
refluxed overnight. The mixture was evaporated, the residue was taken up m water and 
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extracted with CH 2 C1, The organic layer was dried, fi.tered off and evaporated. The 
(CH 3 OH/NH,)95/5). The pure fractions were collected and evaporated. Therestdue 

5 fi.tered and dried, yielding 0.7g of 1 •-butyl-S.S-dihydrospirolimidazc , 2 ,1-b [3]- 

be^azepine-ll-lllffl^-piperidine] dihydrochloride.hemihydrate <««* 3). 
b) A mixture of L^hioropropoxyH-fluorobenzene (0.018 mol), 5,6» 
spiro[HK-imidazo[2,l-b][3]benzazepine-ll,4'-piperidine] (0.015 mol), ^ a2 ^ ^ 
(0 015 mol) and KI (10 mg) in 4-me«hyl-2-pe„tanone (200ml) was sttrred and refluxed 
10 orlShours. The mixture was poured into water, separate, and the aqueous layer was 
extracted with CH2CI2. The orgamc layer was dried (MgS04), filtered off and 
evaporated. The residue was purified on a glass filter over silica ge, (eluent : 
CH:C1 2 /CH 3 0H 90/10). The pure fractions were collected and evaporated. The restdue 
was converted into the cyc.ohexylsulfamic acid salt (1:2) in 2-propanone Yte.dmg : 
15 4.26gofl43-(4. fl uoro P henoxy)p* 

epine-U-[llH],4'-piperidineJ cyclohexylsulfamate(l:2) (37%); mp. 180 C 

c7A P nJxture of i-ch.oro-3-methyl-2-bu.ene (0.02 mol), 5,6-dihydrospiro[l 1H- 
L^l-b^benzaze^ 
20 KI (0.015 mol) in W-dimethylaceetamide (150ml) was stirred a, room temperature 
flight. Themixturewasfi.teredoverdicaliteandevapora.etl. 
Ln!pinCH 2 Cl 2 /water95/5.Thep^^ 
086gof5,6-dihydro-.M3-me,hyl-2-buteny^^^^^ 

[HHK-piperidine] monohydroiodide (12.7%); mp. 255.4°C (comp^ 74). 
25 ,Lixtureofl-(2-bro m oethyl^ 

Na 2 CO (0.01 mol) and KI (.0 mg) in 4-methy.-2-pentanone (200ml) was surred and 
refiuxedforlShours. The mixture was poured into water. ^m. = sep^ed 
and the aqueous layer was extracted with 3-methyl-2-butanone, dned (MgS0 4 ), filtered 
30 andevaporated. The residue was purified on a glass filter over silica gel (eluer... 

CH 2 C JUoH 95/5 to 93/7). The pure fractions were «^--^ ™° 
residue was converted into the hydroch,oric acid salt (1:2) in C*0H. Yteldrn^ 
2 63 g ofl-[2-(5,6-dihydrospiro[ll^^ 

35 H^ofchioroace^ 

Pibenzazepine-ll^-piperidine] (0.1 mol) and W-diethylethanamme (0.12 mol) ,n 
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D^mOwas stirred a. room^^ 

into water and extracted with CH 2 C, The organic layer was dried (MgSCW fiteed 

' C1 /C h,oH 96/4) The pure fractions were collected and evaporated. The residue 
CH 2 Cl 2 /CH 3 OH 96W P 5 , 6 . dihyd rospiro[imidazo[2,l-b][3]- 
was crystallized from CH 3 CN. Kieimng. 10 • ' „ , , 6) 

b erJep,ne-l LUlHl^pipendinel-l'-acetonitnle (63%); mp. .52.6 C (comp. 76). 

, LomO TheLturewassUrredatr MmK mr«raturefortheweekend,*enw^hed 

evapoiatedagain. The residue was stirred in DIPE. ^^J^^ 
the filtrate was evaporated. This fraction was purified over silica gel on a «>-•«" 
mJ^ CH CWCH 3 OH 100/0, 99/!, 98/2 and 96/4). The pure fractions were collected 
(eluent. CH 2 Cl 2 /CH 3 OH lu , m ipitate was 

5 and the solvent was evaporated. The residue was sun . . .„« 

Lredoff and dried, yielding 15 .05 g of U-dimethylethyl ^-^W^ 1 * 
LdazoPa-bK^benzazepine-ll^-piperidin^-l'-carboxylate (54%) (comp. 7). 

^^eoftetrahydr.2—^ 

solvent was, c F oim .r> The orecipitate was filtered off and dned. 

S™,nelHUH,,4^^^ 

ptaKeofH^eoJ.tne catalyst w^^^^^^ 
residue was purifiedby column chromatopaphy over silica 
CH,OH 95/5) The pure fractions were collected and evaporated. The residue was 

rrmteredoffanddried. The residue was crystallized from 2-propanol. The 
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m ethyl)spiro[ir^^ 

sulfamate(l:l) (6.6%); mp. 211.1°C (comp. 73). 
Kxamole B7 

a) A mixture of compound (9) (0.155 mol), prepared according to the procedure 
i described in Ex. No. B2 b, and Mn0 2 (300g) in chioroform (1200m!) was surred and 

refluxed for 90 min. The mixture was filtered over dicalite and the filtrate was 

evaporated. Par, of mis fraction (Ig) was crystallized from CH 3 CN. The Precise 

was filtered off and dried, 

spirotinndazo^-bKSlben™^ 
0 b) A mixture of compound (12) (0.134 mol), NaCN (0.705 mol) and Mn0 2 (233g)m 

me«han ol (2500ml)wasstirredatroom te mperature. Acetic acid (45.5*0 was added 

The filtrate was evaporated. The residue was taken up in H 2 Q, CH 2 C1 2 and K 2 CO,. 

The mixture was separated into its layers. The aqueous layer was extracted w.th 
L5 CH 2 C1 2 Thecombinedor g anic 1 ayerwasdned(M g S0 4 ),fil.eredandmeso 1 ventwas 
evaporated. The residue was purified by column chromatography over sthca gel 
( elue»t:CH 2 Cl 2 /CH 3 OH97/3). A pure fraction was coUected and te solven.was 
evaporated, yie.ding 47.7 g of methyl (U-dimethylemyi) 

..mLoea-b^ber^pme-n^^ 

20 cTa mi tare of compound (13) (0.056 mo.) ,n NaOH IN (tOOml), H.O (250ml »d 
4F(250ml)wassurreda,room.emperatureforl8hours. The orgamc so ven was 
evaporated. The aqueous concentrate was neutralized with HC1 IN (100nU and 

me so.vent was evaporated. Part of mis fraction (2g) was crystalhzed from CH,CR 
25 The precipitate was filtered off and dried, yie.dtng 1.16g of r-[(l,l-d.methy eth xy)- 
carbonyl]-5,6-dihydrospiro[llH4nnd a zo[2,l-b][3]benzazepine-ll,4- pIP endme]* 

carboxylic acid (comp. 14). 

d) A mixture of compound (14) (0.04 mo,) and "^W^*™"* 
(0.04 mol) in CH 2 Ch (300ml) was stirred until complete dissolunon. WM ethy 1- 
30 ethanamine (0.05 mol) was added. Then n^^oyiyKN^^ 
propanediamine monohydrochloride (0.05 mo„ was ^«~™1™Z 
was stirred at room temperature for 30 min. W-diethyie.hanam.ne (0.06 mo)was 
added and then NKtCl (0.05 mol) was added pomonwise. The mixture was sbned 
room temperature overnight poured out into H 2 Q and separated into .«s layer.. The 
r ... ~. r~, ftroanir 1 aver was dnea 
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room temperature uvciiubi^ k - 

aqueous layer was extracted with CH 2 C., The combined orgamc iayer « dned 
C^gSO.), mtered and me solvent was evaporated. The residue was punfied by column 
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chromatography over silica gel (eluent: CH 2 Cl 2 /CH 3 OH 97.5/2.5). The pure fractions 
were collected and the solvent was evaporated. The residue was crystallized from 
CH 3 CN. The precipitate was filtered off and dried, yielding 9.5g of 1,1-dimethylethyl 
3-(anunocarbonyl)-5,6-d^ 

5 piperidine]-l'-carboxylate (60%) (comp. 16). 

e) A mixture of compound (16) (0.023 mol) in HCl/2-propanol (25ml) and methanol 
(100ml) was stirred and refluxed for 90 min and then cooled. The precipitate was 
filtered off and dried, yielding 8g of 5,6-dihydrospiro[llH-imidazo[2,l-b][3]- 
benzazepine-ll,4Vpiperidine]-3-carboxarnide dihydrochloride (94%) (comp. 17). The 

10 precipitate can also be, converted into the (E)-2-butenedioic acid salt. 

3 ^jO^v comP ° und61 j 

A mixture of compound (17) (0.0135 mol) and NaHCG 3 (0.0271 mol) in THF (100ml) 
and ethanol (50ml) was stirred and refluxed for 10 min. Methyl 2-propenoate (0.0149 
mol) was added. The mixture was stirred and refluxed for 3 hours and then cooled. 
The solvent was evaporated under reduced pressure. The residue was partitioned 
15 between H 2 0 and CH 2 C1 2 . The organic layer was separated, dried (MgS0 4 ), filtered 
and the solvent evaporated. The residue was purified by column chromatography over 
silica gel (eluent: CH 2 Cl 2 /(CH 3 OH/NH 3 ) 95/5 to 90/10). The pure fractions were 
collected and the solvent was evaporated. The residue was purified again by column 
chromatography over silica gel (eluent: CH 2 Cl 2 /(CH 3 OH/NH 3 ) 99/1 to 97/3). The pure 
20 fractions were collected and the solvent was evaporated. The residue was refluxed m 
CH 3 OH/diethyl ether 2:8 (precipitation resulted). The precipitate was filtered off, 
washed with diethyl ether and dried in vacuo at 40°C overnight. Yielding: 2.27g of 
compound 61. 

g) N N-diethylethanarnine (0.0081 mol) was added at room temperature to a 
25 suspension of compound 17 (0.004 mol) in methanol (100ml). The mixture was cooled 
to0°C. Oxirane was bubbled through the mixture for 45 min. The mixture was 
allowed to warm to room temperature and then stirred at room temperature for 30 min. 
The solvent was evaporated under reduced pressure. The residue was purified by 
column chromatography over silica gel (eluent: CH 2 Cl 2 /(CH 3 OH/NH 3 ) 97/3 to 95/5). 
30 The pure fractions were collected and the solvent was evaporated. The residue was 
crystallized from CH 3 OH/CH 2 Cl 2 1:4. The precipitate was filtered off and dried. 
Yielding: 0.25g of 6,1 l-dihyclro-l'<2-hydroxyetehyl)spiro[5H-imidazo[2,l-b][3]- 
benzazepine-ll,4'-piperidine3-3-carboxamide (18%) (compound 62). 

L{0 
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, x « r — \ compound 63 

h) Preparation of \ r 



-J 



iVN-diethylethanamine (0.0113 mol) was added at room temperature to a suspension of 
compound 17 (0.0054 mol) in methanol (100ml). After 5 min, oxirane was bubbled 
through the mixture at 0°C for 1 hour. The solvent was evaporated. The residue was 
suspended in t-butanol (200ml). Methyl chloroacetate (0.007 mol) and N,iV-diethyl- 

5 ethanamine (0.0054 mol) were added. The mixture was stirred and refluxed for 48 
hours The solvent was evaporated. The residue was purified by column chromato- 
graphy over silica gel (eluent: CH 2 Cl 2 /(CH 3 OH/NH 3 ) 98/2 to 95/5). Two fractions 
were collected and the solvent was evaporated. Fraction 1 was crystallized from 
CH 3 OH/CH 3 CN 1-3 The precipitate was filtered off and dried. The residue was 

10 purified by column chromatography over silica gel (eluent: CH 2 Cl 2 /(CH 3 OH^H 3 ) 97/3 
to 95/5). The pure fractions were collected and the solvent was evaporated. Yielding: 
0.46g of compound 63 . 

i) AT.N-diethylethanamine (0.0271 mol) was added at room temperature to a suspension 
of compound 17 (0.0129 mol) and ethyl a-methylenebenzeneacetate (0.0140 mol) m 
15 DMF (100ml). The mixture was stirred at room temperature over the weekend. The 
solvent was evaporated. The residue was extracted with CH 2 C1 2 /H 2 0. The mixture 
was separated into its layers. The precipitate in the organic layer was filtered off. 
Yielding: 2.6g of ethyl 3-(aimnocarbonyl)-6 ) ll-dihydro-a-phenylspiro[5H-inudazo- 
[2a-b][3]benzazepine-ll,4'-piperidine]-r-propanoatemonohydrochlonde 

20 (compound 64). 



j) Preparation 




compound 65 



A mixture of compound 17 (0.0027 mol), l-(3-chloropropyl)-l,3-chhydro-2tf- 
benzimidazol-2-one (0.003 mol), Na 2 C0 3 (0.0027 mol) and KI (few crystals) m 
CH 3 CN (100ml) was stirred and refluxed for 48 hours. The solvent was evaporated. 
The residue was purified by column chromatography over silica gel (eluent: CH 2 C1 2 / 
25 (CH 3 OH/NH 3 ) 99/1 to 95/5). Two fractions were collected and their solvents were 
evaporated. The desired fraction was purified again by column chromatography over 
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silica gel (eluen, CH 2 Cl 2 /(CH 3 OH/NH 3 ) 97/3 to 95/5). The pure fractions were 
collected and the solvent was evaporated. Yielding: 0. 18g of compound 65. 

r fX 

— \ compound 66 

n k) Preparation of ) o 

5 mol) 4-methyl-2-pentanone (50 ml), Na 2 C0 3 (0.020 mol) and KI (catalytic quantity) 
was stirred and refluxed (oil bam: 130*9 overnight. The solvent was evaporated 
(vacuum,60'C). Water was added. CH 2 C. 2 /CH 3 OH 90/10 was added. The organtc 
layer was separated, dried (MgS0 4 ), filtered and the solvent was evaporated. The 
-". residue was purified by column chromatography over silica gel (eluent: CH 2 C1 2 / 

S 10 (CH3OWNH,) 95/5). The desired fractions were collected and the solvent was 
U evaporated. Yield: 1.5 g of compound 66 (85.4%). 




^s^y — x compound 67 

1) Preparation of ^ x 



A mixture of compound 66 (0.00227 mol) and HCl/2-propanol (3 ml) in 2-propanol 
(30 ml) was stirred at 80°C (oil bath). The solvent was evaporated (vacuum, 40 C). 
2-Propanol was added, then evaporated (2 x). Ethanol was added, then -aporated. 
,5 The residue was stirred in boiling ethanol (50 ml), then filtered off over a P4 glass filter 
L„eproduc,wasdriedunderastreamofN,Yie,d:0.254 g (24.0 % ) The fi.trafc 
was stirred for 3 hours while cooling on an ice-bath. The precipi me was ft .eredoff 

filtrate was evaporated. The residue was dried (over the weekend under N 2 flow). Total 
20 yield: 70.4% of compound 67. . 
m) Methyl chloroformate (0.0036 mo.) was added a, room temperature to a suspense 
of compound (17) (0.0032 mol) in CH 2 C1 2 (100ml). A mixture of ^-dtethylethan- 
amine (0.0097 mol) in CH 2 C1 2 (20ml) was added dropwise. The mixture was stirred at 

room temperature for the weekend. The solvent was „ 
25 purifiedb y co.umnchroma,ographyoversil,cagel(eluent:CH 2 Cl 2 /CH 5 OH99/lto 

98/2). The pure fractions were col.ec.ed and the solvent was evaporated. The residue 
was crystallized from CH 3 CN. The precipitate was filtered off and dned. Y.eld: 0.68g 
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0 f3<aminoc^onyl)-6ai-dihydro S piro[5H-inudazo[2,l-b][3]-benz aZe pine-ll,4- 
piperidii.e]-l'-carboxylate (60%) (comp. 79). 

„) A nature of compound (17) (0.005 mol), KOAc (2g) and paraformaldehyd (0.5g) .n 
methanol (100ml) was hydrogenated with palladium on charcoal 10% (0.5g) as a 
catalyst in the presence of a thiophene solution (1ml). After uptake of H 2 (1 equtv), the 
catalyst was filtered off and the filtrate was evaporated. The residue was punfied by 
colul chromatography over silica gel (eluen, CH 2 C. 2 /(aOTH,) 97/3). The pure 
fractions were collected and the solvent was evaporated. This fraction was punfied 
again by column chromatography over silica gel (eluent: CH 2 C1 2 /(CH«) 97« to 
, 95/5) The pure fractions were collected and the solvent was evaporated. Y.eld: 0.43g 
of641-dihydro-l'-mem y ls P iro[5W-imida Z o[2a-bl[3)ben Z azepine-n,4'-p.pend,ne)-3- 

carboxamide monohydrate (28%) (comp. 80). 

JTS^S. of compound (7) (1.63 mo!) in CH 2 C1 2 (7500ml) was cooled «o 0°C under 
5 N 2 flow l-Bromo-2,5-pyirolidinedione (1.63 mol) was added portionwise (29g each). 
H 2 0 (3000ml) was added. The mixture was stirred overnight. The organic layer was 
separated, dried, filtered and the solvent was evaporated. This fraction was punfied by 
HPLC over si.ica ge. (eluent: CH 2 C1 2 /CH,0H 100/0, 98/2, 90/10 and 100/0> A pure 
fraction was collected and the solvent was evaporated, yielding 189g of 1,1-dtmethyl- 
,0 ethyl 2,3-mbromo-5,6-mhydros P iro[llH-imidazo[2,l-b]t3]benzazepine-U,4- 

piperidinel-l'-carboxylate (27%) (comp. 48). The 3-monobromo analogue (comp. 60; 
Ex. No. BlOa) can be prepared in a similar way. ,„,. . j 

b) A mixture of compound (48) (0.02 mol), acetic acid, palladium(2 + ) salt (0.15g) and 
l,3-propanediylbis[diphenylphosphine] (0.55g) in THF (150ml) was stirred m an 
25 autoclave a. 150°C for 16 hours under pressure of CO gas (30 bar) and NH 3 gas (10 
atm) The mixture was cooled, filtered and the filtrate was evaporated. Tmsfractron 
was purified over si.ica ge, on a g.ass filter (eluent: CH 2 C, 2 /CH 3 OH 95/5). The pure 
fractions were collected and the solvent was evaporated. The residue was crystalhzed 
from CH 3 CN. The prectpitate was filtered off and dried, yielding 1,1-dimethy ethyl 
30 2.3-bis(armnocarbonyl)-5,6^hyd TO sp^ 
piperidinel-r-carboxylate (comp. 49). 

DioZoy^roxide (0.5g) was added to a stirring mixture of compound (7) (0.039 mol) 
in CH 2 C1 2 (210ml). l-Chloro-2,5-pyrrolidinedione (0.078 mol) in a small amount of 
35 CH 2 C1 2 was added dropwise. The mixture was stirred at room temperature ovenught. 
The solvent was evaporated. H 2 D was added and the mixture was extracted w.th 
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CH 2 d, Theorganiclayerwassepam.ed.dned.filteredand.heso.ven.wa, 
evaporlted. The residue was purified over S i.ica gel on a glass filter <^CH,C. 
CH^H 100/0, 99/1, 98/2, 96/4 and 94/6). The pure fractions were collected and the 
S^twase aporated. Some starting materia, (7.5g; 0.02 mo.) was recuperated. The 
solvent w P was ^ tQ a snmng 

5 l-Chloro-^olidmedione 

^Zlmperatureovernight. The solvent was evaporated. H*™«"-££ 
mixture was extracted with CH 2 Ch. The organic layer was separated, dned. fil ered 

10 ^Isolventwasevaporated. The residue was purified over sihca ge! on a glass 

10 C:»uent:CH J C y CH3OH 1 00/0,99/ 1 and9S,/, 5 , 

obtained from the firs, reaction, yielding 14, of "-^^^L 
dmydrospiro[nH.i™dazo t 2,l-b][3^^ 
15 (93%) (comp. 19). 

^fSTtv ml) was added to U-dimethy.ethyl 5fi ^MnB4n^.l- 

Br' (0.0565 mo!) was added to a solution of tetrabutylammoru ^™^™*^J 
J CBfl (29 ml). This mixture was stirred for 25 rmnutes at 15-25 C and added to 
routiTnlduringlhou, After stirting for ! hour at 20*C ^^(58^^ 

oo m n were added to the oily residue and this mixture was heated to 80 C. The 
( ^rr;^a;rwaswasedwi,hwa,er(29 m ,,a t 80»C. The organic >ayer w* 

was crystallized during2hours a, 50'C. The ^-Uized product was ffl^ off, 
washIawith3-me,hyl-2-butanoneanddried(vacuum,50»C). Yteld : 13.03g of 

30 T,«.e*yl3^ 

piperidineH'-carboxylate (51.8%) (comp. 60). Cu0N 
b) Amixture of compound (60) (0.257 r»ol>, DMF (515 m ), H,0 (2 ml) 
( 287 mol) were heated till 132°C, stirred for 17 hours and then cooled to room 
ml. The mixture was poured into 2056 ml of H 2 Q and stirred or2h„urs. The 

m °C) Theresul.ingp re c i p to tewasrefluxedin3-me.h y .-2-bu™one(772m.)for30 
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min, followed by cooling the reaction mixture to 50°C and filtering. NH4OH (129 ml) 
was added to the filtrate at 50°C and stirred for 30 min. The 3-methyl-2-butanone layer 
was separated and washed with NI^OH (129 ml) as described above. This procedure 
was repeated for another 5 times. The 3-methyl-2-butanone layer was separated again 
5 azeotropedfor30minand P artiallyevaporated. The resulting mixture was crystalhzed 
and the precipitate was filtered, washed with 3-methyl-2-butanone (7.7 ml) and dried 
(vacuum, 50°C). Yield : 52.4 g of 1,1-dimethylethyl 3-(aminocarbonyl)-5,6-dihydro- 
spiro[llH-irmdazo[2,l-b][3^ 
(comp. 16). 

10 F.xam pleBll . „ 

a) A mixture of intermediate (18) (0.152 mol) in trifluoromethanesulfoiuc acid (500ml) 
was stirred at 158°C for 90 hours. The mixture was cooled, poured out on ice and 
K 2 CO s (800g) and extracted with CH 2 C1 2 . The organic layer was separated, dned 
(MgS0 4 ), filtered and the solvent was evaporated partially until 100ml while the 

15 temperature was kept below 40°C. The concentrate was purified immediately by 

columnch^ ^ 
fractions were collected and the solvent was evaporated, yielding IS.lg 
spiro[llH-irmdazo[2,l-b][3]ben Z a Z epine-ll,^pipen^ 
Part of this fraction (1.5g) was dissolved in ethanol and converted into the (E)-2- 
20 butenedioicacidsalt(2:3). The precipitate was filtered off and dried .^£Wg rf 
l-memylspiro[llH4rmdazo[2,l-b]^ 
butenedioic acid salt (2:3) (comp. 22a). 

b) A mixture of intermediate (24) (0.041 mol) in HBr 48% solution (250ml) was stirred 
and refluxed for 4 hours. The mixture was poured out on ice and K 2 C0 3 and extracted 
25 withCH 2 Cl, Theorganiclayerwassepar a ted,dried(M g S0 4 ),filteredandthesolvent 

was evaporated, yielding. 10.4go^^^^^ 

P iperidin]-6(5H)-one (95%) (comp. 23). Part of this fraction (0.9g) was dissolved m 
ethanol and converted into the (E)-2-butenedioic acid salt (2:3). The precipitate was 
filtered off and dried, yielding 0.78g of spiro[l lH-imidazo[2,l-b][3]benzazepine-ll,4- 

30 piperidin]-6(5H)-one (E)-2-butenedioic acid salt (2:3) (comp. 23a). 

c) A mixture of compound (23) (0.01 mol) in methanol (300ml) was stirred on an ice 
bath NaBHU (0.02 mol) was added portionwise over a 15-min period. The mixture was 
stirred on an ice bath for 1 hour. The solvent was evaporated at a temperature below 
40°C The residue was taken up in H 2 0 and the mixture was extracted with CH 2 C1 2 / 

35 CH 3 OH 90/10. The organic layer was separated, dried (MgS0 4 ), filtered and the 



4< 



PCT/EP99/10176 

" WO 00737470 

-45- 

solvent was evaporated, yielding 2g of 5,6-dihydrospiro[l lH-imidazo[2,l-b][3]- 
benzazepine-ll^-piperidinel^-ol (75%) (comp. 26). 

d) A mixture of compound (26) (0.0075 mol) in methanesulfonic acid (50ml) was 
stirred at room temperature for 40 min. The mixture was poured out on tee, alkalized 

5 with a NaOH 50% solution and extracted with CH 2 C1 2 . The organic layer was 
separated, dried (MgS0 4 ), filtered and the solvent was evaporated, yielding 2g of 
spirotllH-imidazo^a-blPlbenzazepine-ll^-piperidine] (100%) (comp.27). Part of 
this fraction (0.3g) was dissolved in ethanol and converted into the (E)-2-butenedioic 
acid salt (1:1). The precipitate was filtered off and dried, yielding 0.26g spiro[l IH- 

10 imidazo[2,l-b][3]benzazepine-ll,4'-piperidine] (E)-2-butenedioic acid salt (1:1) 
(comp. 27a). 
Fx am ple B 12 

A mixture of compound (24) (0.0128 mol) in H 2 S0 4 (5ml) and methanol (100ml) was 
stirred and refluxed for the weekend. The solvent was evaporated. The residue was 
15 taken up in H 2 0. The mixture was alkalized with a NaOH solution and extracted with 
CH 2 C1 2 The organic layer was separated, dried, filtered and the solvent was 
evaporated, yielding4.4g of 5,6-dih y dro-2,3-bis(methoxymethyl)spiro[im-imidazo- 

[2,l-b][3]benzazepine-ll,4'-piperidine] (100%) (comp. 31). 
Example B 13 

20 a) A mixture of 5,6-dihydrospiro[irnidazo[2,l-b][3]benzazepine-ll-[llH],4 - 
piperidinel-r-acetonitrile (comp. 76) (0.055 mol) in NH3/CH3OH (500ml) was 
hydrogenated with Raney Nickel (2g) as a catalyst at room temperature. After uptake 
of H 2 (2eq), the catalyst was filtered off and the filtrate was evaporated. Yielding : 
20.9g of 5,6-dihydrospiro[imidazo[2,l-b][3]benzazepine-l 1-[1 lfl],4 I -piperidme]-r- 

25 ethanamine 2-propanolate(2:l). trihydrochloride. sesquihydrate; mp. 245.9°C 

(comp. 77). , 
b) A mixture of 2-chloropyrimidine (0.012mol), 5,6-dihydro-spiro[irmdazo[2,l-b][3]- 
benzazepine-ll-tll^^-piperidinel-l'-ethanamine (O.Olmol) andNa 2 C0 3 (0.02mol) 
in 4-methyl-2-pentanone (200ml) was stirred and refluxed for 48 hours. The reaction 
30 mixture was filtered over dicalite. The filtrate was evaporated. The residue was 

purified by column chromatography over silica gel (eluent: CH 2 Cl 2 /(CH 3 OH/NH 3 ) 
95/5) The pure fractions were collected and the solvent was evaporated. The residue 
was dissolved in 2-propanol and converted into the hydrochloric acid salt (1:3). The 
precipitate was filtered off and dried. Yielding: 0.94g of 5,6-dihydro-^2-pyrimidinyl- 
35 S piro[imidazo[2,l-b][3]benzazep^ 

trihydrochloride. monohydrate.2-propanolate(l:l) (16.7%) (comp. 78). 
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c) 3-Ch 1 oro-6-(3-methy.-l,2,4-.hi a d i azc 1 -5-y 1 ,pynda,in e (0.01 mol) and 5,6-d,hydro^ 
sp iro[irn,dazof2a-bU3]ben^e^ e (0.0. mo,) 
were stirred at 140»C for 2h. The mixture was coo.ed and punfied by column 
chromatography over si.ica gel (eluent : CH 2 C. 2 /(CH 3 OH/NH3) 95/5). The pure 
fr ac„ons were coUected and evaporated. The residue was -^J^^ 
chloric acid salt (1:4) in 2-propanol and dnec. Yielding : 2.22g o WW* 

s^da^a-b^b™^ 

pyrimidinone trihydroch.oride.2.propanola,e(l:l). sesquihydrate (36.6%) (comp. 68). 
The following Tables list compounds of formula (I) as prepared according to one of the 
above examples (Ex. No.). 



Table 2 




Co. 
No. 


Ex. 
No. 


Ri 


R2 


1 


B3 


H 


H 


3 


B4a 


H 


H 


4 


B2a 


H 


H 


5 


B2b 


CH 2 OH 


H 


6 


Bl 


H 1 


H 


6a 


Bl 


H 


H 


7 


B5 


H 


H 


9 


B2b 


CH 2 OH 


H 


10 


B2b 


CH 2 OH 


CH 2 OH 


12 


B7a 


C(=0)H 


H 


13 


B7b 


C(=0)OCH 3 


H 


14 


B7c 


C(=0)OH 


H 


15 


B7e 


C(=0)OCH 3 


H 


15a 


B7e 


C(=0)OCH 3 


H 


18 


B2c/B7 


5 CH 2 OH 


H 


18a 


B2c 


1 CH,OH 


H 



Salt/ 

Melting point 



CH 3 

CH 2 CH 2 CH 2 CH 3 
C(=0)OCH 2 CH 3 
C(=0)OCH 2 CH 3 

H ! 
H 

C(=0)OC(CH 3 ) 3 

C(=0)OC(CH 3 ) 3 

C(=0)OC(CH 3 ) 3 

C(=0)OC(CH 3 ) 3 

C(=0)OC(CH 3 ) 3 

C(=0)OC(CH 3 ) 3 

H 

H 

H 

H 



(l);mp. 182.8°C | 
mp. 268.5°C 



(2); mp. 278.5°C 



(3); 
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Ex. 
No. 



Ri 



B9 

B7e 

B7e 

B12 

Bl 

Bl 

Bl 

B8a 

B8b 

B7e 

I B7e 
B7e 



CI 
CI 

CH 2 OH 

CH2OCH3 

CH 2 NHC(=0)CH : 

CH 2 NHC(=0)NH 

CH2NHSO2CH3 

Br 

C(=0)NH 2 
CH2OCH3 
CH 2 OH 
C(=Q)Nfl 



R 2 



H 
H 

CH 2 OH 

CH2OCH3 

H 

H 

H 

Br 

C(=0)NH 
CH2OH 
CH 2 OCH 3 
] C(=Q)NH 2 



Salt/ 

Melting point 



C(=0)OC(CH 3 ) 3 

H 

H 

H 

H 

H 

H 

C(=0)OC(CH 3 ) 3 

C(=0)OC(CH 3 ) 3 

H 

H 

H 



(3);- 



(2); 



(1) cyclohexylsulfarnate (1:2); (2) hydrochloric acid (1:2); (3) (E)-2-but e nedioate (1:1); (4) 
(E)-2-butenedioate (2:1) 

Table 3 




Co 


Ex. 
No. 


Ri 


-A-B- 


Salt/Melting point 


No. 
8 


Bl 1 


H 


-CH=CF-CH=CH- 


(5); - 


11 


Bl 


H 


-CH=CH-CH=CCH 3 - 




21 


Bl 


H 


-CH=C(OH)-CH=CH- 




29 


Bl 


H 


-C(OH)=CH-CH=CH- 




30 


Bl 


H 


-CH=CH-C(OH)=CH- 




32 


Bl 


H 


-CH=C(OCH 3 )-C(OCH 3 )=CH- 




32a 


1 B1 


H 


-CH=C(OCH 3 )-C(OCH 3 )=CH- 


(6); - 


34 


Bl 


H 


-CH=C(OH)-C(OH)=CH- 




46 


B7e 


CH 2 OH 


-CH=C(OCH 3 )-C(OCH 3 )=CH- 




50 


B7e 


CI 


-CH=C(OCH 3 )-C(OCH3)=CH- 




54 


B2c 


H 


-CH=CH-S- 




55 


Bl 


H 


-CH-CH-N(CH,V 
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Co 
No. 


Ex. 
No. 


Ri 


-A-B- 


Salt/Melting point 


57 


B2c 


H 


-S-CH=CH- 




58 


B12 


-CH 2 -0-CH 3 


-CH=CH-CH=CH- 





Table 4 



.0 






Co. 
No. 


Ex. n 
NP^ 


Z 


Rl 


L 


Salt/ 

Melting point 




2 


Bl 2 


.(CH 2 ) 2 - 


H 


H 


(5); mp. 238.6°C 




22 


Blla 1 


-C(=0)CH 2 - 


H 


CH 3 


- 

(6);- 




22a 


Blla 1 


-C(=0)CH 2 - 


H 


CH 3 




23 


Bllb 1 


-C(=0)CH 2 - 


H 


H 


(6);- 




23a 


Bllb 1 


-C(=0)CH 2 - 


H 


H 




25 


Bl 


-CH 2 - 


H 


H 


(3); - 




25a 


Bl 


L -CH 2 - 


H 


H 




26 


Bile 


1 -CHOH-CH 2 - 


H 


H 






27 


Blld 


1 -CH=CH- 


H 


H 


(3); - 




27a 


Blld 


1 -CH=CH- 


H 


H 




28 


Bl 


1 -(CH 2 ) 3 - 


H 


H 






33 


Bl 


1 -0-CH 2 - 


H 


H 


(3); - 




33a 


Bl 


1 -0-CH 2 - 


H 


H 




36 


B5 


1 -(CH 2 ) 3 - 


H 


C(=0)OC(CH 3 ) 3 






37 


B2b 


1 -(CH 2 ) 3 - 


CH 2 OH 


C(=0)OC(CH 3 ) 3 






38 


B7e 


1 -(CH 2 ) 3 - 


CH 2 OH 


H 






42 


Bl 


1 -(CH 2 ) 4 - 


H 


H 


mp. U9.2°C 




59 


B3 


2 -(CH 2 ) 2 - 


H 


CH 3 




60 


BlOa 


l| -CCH 2 ) 2 - 


Br 


-Cf=0)OC(CH 3 ) 3 





(3) (E)-2-butenedioat e (1:1); (5) hydrochloric acid (1:1); (6) (E)-2-butenedioate (2:3) 
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Co. 
No. 


Ex. 
No. 




Salt / Melting point 


61 


B7f 


-(CH 2 ) 2 -C(=0)OCH 3 


(7) 


62 


B7g 


-(CH 2 ) 2 -OH 


- 


63 


B7h 


-CH 2 -C(=0)OCH 3 


- 










64 


B7i 




(5) 


65 


B7j 


H 


(7) 


66 


B7k 


-(CH 2 ) 2 -NH-C(=0)OC(CH 3 ) 3 




67 


B71 


-(CH 2 ) 2 -NH 2 


(8) 


16 


B7d/B10b 


-C(=0)OC(CH 3 ) 3 




17 


B7e 


H 


(2); mp. 275. 6°C 


41 


Bl 


H 




79 


B7m 


-C(=0)OCH 3 


1 nv. - 


80 


B7n 


-CH 3 





(2) hydrochloric acid (1:2); (5) hydrochloric acid (1:1k (7) monohydra>e; (8) hydrochloric 

(1:3) monohydrate 
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Co. 1 
No. 1 


IX. 

No. 


L I 


Salt/Melting point 



69 


B4d 


f 


(9); mp. 260.4°C; 


70 






mp. 189.0°C 


71 


B4b 


F-/ Vo-(CH 2 ) 3 - 


(l), mp. iou 


72 
73 


B6a 
B6b 




(10) ; mp. 120.2°C; 

(11) ; mp. 211. 1°C 


74 


B4c 


(12); mp. 255.4°C 


75 


B4d 


11 
O 

-CH 2 -CN 
-(CH 2 ) 2 -NH2 


(2); mp. 230°C 


76 
77 


B4e 
B13a 


mp. 152.6°C 
(13); mp. 245.9°C 


78 


B13t 




(14); mp. 216. 1°C 


68 


B13c 


H H 


(15); mp. 261.3°C 



aD ethanCaU (2:1); (K» cyc.ohexylsu.fanu.e (1,2, hyd,a t e (1:2); (U, cyc.ohexy.sul a^ate 
„■ I,-, (12) hydroiodic acid (1:1); (13) hydrochloric acid (1:3) hydrate (2:3) 2-propanola K 
(2:1); (.4) hydroCuoric acid (1:3) hydra. (1:1) 2-propanoIate (1:1); (15) hydrochlonc ac,d 
_(1:3) hydrate (2:3) 2-propanolate (1:1) 



0 
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Co. 
No. 


Ex. 
No. 


z 


Ri 


A-B- 


L 


Salt 


40 


B5 


-(CH 2 ) 2 - 


H 


-CH=C(OCH 3 )-C(OCH 3 )=CH- 






44 


B9 


-(CH 2 ) 2 - 


CI 


r CH=C(OCH 3 )-C(OCH 3 )=CH- 






44a 


B7e 


-(CH 2 ) 2 - 


CI 


•CH=C(OCH 3 )-C(UUrl 3 )-^ti- 


C(=0)OC(CH 3 ) 3 


(3); - 


45 


B2b 


-(CH 2 ) 2 - 


CH 2 OH 


-CH=C(OCH 3 )-C(OCH 3 )=CH- 


C(=0)OC(CH 3 ) 3 




47 


Bl 


-CH 2 - 


H 


-CH=C(OCH 3 )-C(OCH 3 )=CH- 


H 




47a 


Bl 


-CH 2 - 


H 


-CH=C(OCH 3 )-C(OCH 3 )=CH- 


H 


(3); - 


56 


B2c 


-CH=CH- 


H 


-CH=CH-S- 


H 


1(3) 


56a 


B2c 


-CH=CH- 


H 


-CH=CH-S- 


H 



,0 



(3) (E)-2-butenedioate (1:1) 



C. Pharmac olo gical Example 

The ED 50 values (mg/kg) in the test "Protection of Rats from Compound 48/80 induced 
5 Lethality" for the compounds of formula (I) are listed in the Table below. 



Compound No. 


EDso (mg/kg) 


1 


2.5 


3 


2.5 


17 


0.04 


18a 


0.08 


20 


0.31 


53 


0.31 


56a 


2.5 


58 


2.5 


62 


0.63 


64 


0.31 


79 


0.04 


80 


0.63 



D. Composition Examples 

The following formulations exemplify typical pharmaceutical compositions suitable for 
systemic or topical administration to warm-blooded animals in accordance with the 
present invention. 

"Active ingredient" (A.I.) as used throughout these examples relates to a compound of 
formula (I), a prodrug, an addition salt, a N-oxide, a quaternary amine or a 
stereochemically isomeric form thereof. 
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Fxam pleDl : Oral drops 

500 g of the A.I. is dissolved in 0.5 1 of 2-hydroxypropanoic acid and 1 .5 1 of the 
polyethylene glycol at 60~80°C. After cooling to 30~40°C there are added 35 1 of 
polyethylene glycol and the mixture is stirred well. Then there is added a solution of 
5 1750 g of sodium saccharin in 2.5 1 of purified water and while stirring there are added 
2 5 1 of cocoa flavor and polyethylene glycol q.s. to a volume of 50 1, providing an oral 
drop solution comprising 10 mg/ml of the A.I. The resulting solution is filled into 
suitable containers. 

Fx am ple D? - Oral solutions 

10 9 g of methyl 4-hydroxybenzoate and 1 g of propyl 4-hydroxybenzoate are dissolved in 
4 1 of boiling purified water. In 3 1 of this solution are dissolved first 10 g of 
2 3-dihydroxybutanedioic acid and thereafter 20 g of the A.I. The latter solution is 
combined with the remaining part of the former solution and 12 1 of 1,2,3-propanetnol 
and 3 1 of sorbitol 70% solution are added thereto. 40 g of sodium saccharin are 

15 dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of gooseberry essence are 

added The latter solution is combined with the former, water is added q.s. to a volume 
of 20 1 providing an oral solution comprising 5 mg of the A.I. per teaspoonful (5 ml). 
The resulting solution is filled in suitable containers. 

Fxample D3 : Capsules 
20 20 g of the AX, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal 

silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The 

resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules, 

each comprising 20 mg of the AX. 

Fxam ple D4 : F '^-rnated tablets 
25 Preparation of tablet core 

A imxtu're of 100 g of the AX, 570 g lactose and 200 g starch is mixed well and 
thereafter humidified with a solution of 5 g sodium dodecyl sulfate and 10 g polyvinyl- 
pyrrolidone (Kolhdon-K 90®) in about 200 ml of water. The wet powder mixture is 
sieved, dried and sieved again. Then there are added 100 g microcrystalline cellulose 
30 (Avicel®) and 15 g hydrogenated vegetable oil (Sterotex ®). The whole is mixed well 
and compressed into tablets, giving 10.000 tablets, each comprising 10 mg of the active 
ingredient. 
Coating 

To a solution of 10 g methyl cellulose (Methocel 60 HG®) in 75 ml of denaturated 
35 ethanol there is added a solution of 5 g of ethyl cellulose (Ethocel 22 cps ®) in 150 ml 
of dichloromethane. Then there are added 75 ml of dichloromethane and 2.5 ml 

5~3 
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1,2,3-propanetriol. 10 g of polyethylene glycol is molten and dissolved in 75 ml c 
dicnloromethane. The latter solution is added to the former and then there are adc 
2.5 g of magnesium octadecanoate, 5 g of polyvinylpyrrolidone and 30 ml of con< 
trated colour suspension (Opaspray K-l-2109®) and the whole is homogenated/' 
tablet cores are coated with the thus obtained mixture in a coating apparatus. 




